Expression of a recombinant protein of the platelet F11 receptor (F11R) (JAM-1/JAM-A) in insect cells: F11R is naturally phosphorylated in the extracellular domain.
The F11 receptor (F11R/JAM) is a member of the immunoglobulin superfamily localized on the membrane surface of human platelets and a component of tight junctions of endothelial and epithelial cells. F11R was demonstrated to participate in the adhesion of human platelets to cytokine-inflamed endothelial cells (EC), indicating an important role for F11R in inflammatory thrombosis and atherosclerosis. Domains responsible for the formation of tight junctions, the adhesion of platelets to EC, activation of platelets resulting in granule release, the activation of IIb/3 integrin and platelet aggregation, were identified in the external portion of F11R. To further examine critical sites of F11R, we utilized the baculovirus system to generate the F11R recombinant protein with the sequence of the extracellular domain, in two types of insect cells, Sf9 and H5. The F11R recombinant protein was detected in the cytoplasm of both infected Sf9 and H5 insect cells, but only infected H5 cells secreted a soluble F11R protein. The purified recombinant F11R proteins, obtained from both types of insect cells, were recognizeable by a conformation-dependent monoclonal antibody, M.Ab.F11, directed against domains within the N-terminus and the first Ig-like fold of F11R. Assessment of the phosphorylation state in the recombinant F11R protein revealed phosphorylation of serine, threonine and tyrosine amino acid residues within the external domain. Real-time biomolecular interaction analysis, performed to assess kinetic constants associated with the binding of active molecules to the purified recombinant F11R protein revealed high affinity binding of the phosphorylated recombinant protein by M.Ab.F11 with K(a) of 5.47 x 10(6) and K(d) of 1.83 x 10(-7), comparable to values measured with intact human platelets. The findings reported here provide new information on specific domains of F11R that can lead to the generation of therapeutic agents expected to be useful in the treatment of cardiovascular diseases.